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Abstract: 

NASA’s Exploration Systems Mission Directorate (ESMD) is implementing a 
management approach for modeling and simulation (M&S) that will provide 
decision-makers information on the model’s fidelity, credibility, and quality. This 
information will allow the decision-maker to understand the risks involved in using 
a model’s results in the decision-making process. This presentation will discuss 
NASA’s approach for verification and validation (V&V) of its models or 
simulations supporting space exploration. This presentation will describe NASA’s 
V&V process and the associated M&S verification and validation (V&V) activities 
required to support the decision-making process. The M&S V&V Plan and V&V 
Report templates for ESMD will also be illustrated. 
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Institutionalizing M&S Management and 
Vy&A Practices Early is Critical to Long-Term Success 
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Need to Establ is h a “Common Sense” VV&A Approach 


Establish a Unified Paradigm for the VV&A of M&S throughout ESMD 
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Key Players of IM&S VV&A Process 




Key Players of IM&S VV&A Process Continue 




IM&S VV&A Roles and Responsibilities Matrix 















































Roles Sc Responsibilities Within the 
IMScS VV&A TWG 
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IM&S VV&A Activity Planning Process 





Risk analyses determine the best use of all the VV&A resources available 
by addressing the risks inherent in the acceptance and use of M&S data. 







VJ Tf rH 




0 

J>(/) 

v>£ 

c/) t: 

0 

2 £^ 

^jsg 

0 0)J= 
0 O 2 

0 i_ 3 

>aa i 


0 0 


0 


£ 

0 


W 

* a i 

■=oo! 

55 §-§ 


^OJ 
>c 
■Q o 

TJ > 
0 > 
£ U) 

c 


0 


0 ).= O 

O 0 +- = 

5 jq^.0 

0H- 

(/> o o 


0<# 

1=2 


0 


0 


^ h- 


£ ‘♦r 
0 O 

£-o 

0 2 
0 o ^ 

0 = -^ 
0 0 -g 

«.-£.§ 

0 ” o 
7 0 i- 
jg a, 


0 

0 


3 

O 

0 

0 


Q £* 
c 14 - 0 

£ 0 £ 

0 0-- 

apo.E w 

.5000 
u w £vp 

a > 


o w 0.-. 


0 O 
2 : 0 

5- 3 • 

3^0 
0 05 
o 0 0 
0 . 0.42 


tr 0 0 

°_C > 

t; 0 0 
£ 0 
= o 


o 

5 ojz o 
2 -o)+- 0 

£ £ 0 >C 3 ) 

™ 5 c £ 

'SZ ■“ 
.■s 0 5 c 

— JZ-Q C 

_Q _Z 0 

0 0^0. 
Q 0 O CL 

O m C c 

k 5^ o 

ifl g’Og 

*, — (/)■— 

^.-Sg-D 


m 

0 


0 


o 

c o 

H" w 0 0 


U) 

£ 

g.l 

.2 0 

0 CL 

1 § 

O "■£ 
0 0 
Q. .ts 

</) o 
_ 0 
T3 s- 
£ O 
0 O 

£ 

0 o 

Q_ 5 

0 o 
0 *■' 
0 U) 
O £ 
o ‘4= 

£ 5 
C Si 

.2 w 

+■* nz 
« « 

£ .g 

0 o 

0 
0 


O 


X- 0 

■±5 +-* 

±; a 

3 = 

— 3? 

c o 

£ a 

2> 

= 2 

§« 

S o 
0)£> 

0.0 
^ 0 
> CL 

>r 

«§. 
-£ o 

r 3 

5 C/) 

0 C 

3 ■— 

«s 

fl 
0 ® 

!J 

0< 

■■ 

E £ = 
~ ° ° 
7 = tj 

■43 <S O 

£ °-S 

«§£ 
£ ‘413 0 

8i£ 


O 


0 £ 
m *■ 


CO O 

o3 £■ 

«=- a. 


=2 0 Si 0 


0 

2 Q-- 

TJ c 3 

<.S 0 


0 


• • 


Accreditation Level (-Risk Level): I (Low) 
Accreditation Level (-Risk Level): II (Medium) or 
Accreditation Level (-Risk Level): ill (High) 
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VV&A Reduces Risk 


NASA IM&S V&V Process Plan and Specification 



Establishes Expectations and Provides Guidance for V&V Planning and Execution 
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These Elements of M&S Credibility Are Addressed in IM&S V&V Pla 


